ABSTRACT. The reducing and non-reducing sugars and nine nutrient were determined in fruits of Ajwa. Beid. Burni, Rabeia and Safawi Date Palm cultivars. grown at AI-Madinah AI-Munawwarah, during four stages of fruit development. Results showed that most of the studied characters (physical and chemica! composition) at four stages of fruit maturity differed from one cultivar to another. Higher values of fruit and seed weight as well as length and diameter were found during the early stages of development and minimum in the Tamre stage. Sugars contents accumulated gradually during fruit development in all cultivars were also found to vary among the five cultivars. Nitrogen and potassium contents were higher as compared to the minerals in the different cultivars. Also in the micro-elements. iron was present in higher concentration than zinc and copper. The change from Kimri to the Tamre stage was accompanied with a reduction in the amounts of all minerals for all the cultivars.
Introduction
Date Palm (Phoenix dactylifera L.) is considered as one of the most important fruit trees in the Arab countries, particularly Saudi Arabia. However, earlier study of physical and chemical composition of the fruits of different date palm cultivars has been reported at different countries by several workers (Haas [I] 
Gasim
The main aim of this study is to evaluate the fruit growth and changes in sugars and nutrient element content of five date palm cultivars Ajwa, Beid, Burni, Rabeia and Safawi growth at AI-Madinah AI-Munawwarah region at four different development stages (Kimri, Khalal, Rutab and Tamre).
Material and Methods
Five date palm (Phoenix dactylifera L.) cultivars grown at an orchard in Quba area in Al-Madinah Al-Munawwarah, were used in this investigation. Five date palm varieties were included; Ajwa, Beid, Burni, Rabeia, and Safawi. The trees were about 17 -year-old. Three palm trees of similar vigour were selected from each cultivar. Orchard was fertilized and irrigated according to the requirement of the field. All trees were pollinated by hand on April 15, 1989 . Fruit samples were collected on July 2, 12 weeks after pollination, and continued at 15 days interval upto September 1. Fruit samples were collected at four different stages of fruit development. These stages were as follows: (1) Kimri, (2) Khalal, (3) Rutab, and (4) Tamre. Three samples were taken from each cultivar at the fourth stage of fruit development. Each sample, consisting of 120 dates, was collected from each of the three trees of the five cultivars. Physical characteristics of the fruits (fruit length and diameter, fruit and seed weight, pulp weight) were determined. Vernier caliper was used for measuring length and diameter of fruits.
Total sugars, reducing and non-reducing sugars, were estimated according to the A.O.A.C. methods [12] . Mineral content of the flesh were carried out. Oven-dried and ground for chemical analysis, nitrogen was determined by microkjeldahl method (A.O.A.C.)112] and P, K, Na, Ca, Mg, Fe, Zn and Cu, were determined by AA-775 series, atomic absorption spectrophotometry (A.O.A.C.)l121.
Results and Discussion

Morphological Changes
The data on the morphological changes occurring during the development of fruits of Ajwa, Beid, Burni, Rabeia and Safawi are presented in Table 1 . The average length and diameter of the fruit, in the five cultivars increased as the dates reached the KhalaJ stage and then decreased in the Tamre stage. The fruits of Safawi cultivar were largest in size followed by Burni and Rabeia cultivars while Beid and Ajwa were about the same measurements in both stages (Rutab and Tamre). The weight of fruit and seed in the five cultivars increased at the Rutab stage and then decreased in the Tamre stage. Also data showed that the Pulp percentage was higher during developmental stages. Similar results were obtained by Sawaya et al. [6J in Khudari, Selej and Sifri date palm cultivars grown in Riyadh.
Sugar Analysis
Total sugar content of the fruits in the five cultiyars reached its maximum in the Tamre stage (Table 2) . At the Kimri stage, the content ranged from 42.5-54.3% and then increased rapidly in the Khalal stage. Thereafter, the total sugar content in- Table 2 also represented the development changes in reducing sugars content in fruits of the cultivars under study. The preparation of glucose to fructose changed with development of fruits, from 1.4-1.7: 1 at the early stages of the development to 1: 1 in Tamre stages. In general, the reducing sugars in the five date cultivars showed a trend similar to that of total sugars. At Kimri stage, Safawi fruits were highest in reducing sugars (54.3%), while Ajwa fruits recorded the lowest values 42.5. Afterwards, the fruits continued to gain more reducing sugars during all developmental stages to reach a maximum at Tamre stage. Table 3 presents the accumulation of total sugars in fruits of the cultivars under study at Tamre stage. Statistical analysis indicated that no significant differences among Beid, Rabeia and Safawi with regard to their contents of total sugars, and they had the lowest values, while Burni was in between. On the other hand, Ajwa had the highest total sugar values that significantly excelled the other cultivars. Similar results were obtained by Sawaya et al. [7] .
With respect to non-reducing sugars, (which consisted of sucrose only), data showed that it increased from low level in the Kimri stage (1. 
Mineral Content
Mineral composition of date palm fruits is presented in Table 2 . Data showed that the level of concentration in the five cultivars ranged for N 0.72-1.23%, P 0.120-0.161%, K 0.185-1.51%, Ca 0.25-0.50%, Mg 0.25-0.37%, Na 0.19-32%, Fe 205.1-251.5 ppm, Cu 4.95-6.25 ppm and Zn 27.5-72.70 ppm. The data clearly showed that K is the predominant macro-element in the flesh of the five date palm cultivars, whereas phosphorus was found in smaller quantities than the other macro-elements. With respect to micro-elements, data also showed that Fe is the predominant microelement, while Cu was found in small quantities (Table 4) . There were significant differences in the dates' mineral contents of the whole season of the five date cultivars, when the averages of all trees were compared (Table 5) "Means, within a column followed by the same letter do not differ significantly of the 5% level of probability according to Duncan's Multiple Range Test.
